Te-NMR spectroscopy. The structure of one isomer was established by single crystal X-ray diffraction method. The structure consists of a Mo 2 Fe 2 tetrahedron with v 3 -S and v 3 -Te face capping ligands. The Mo -Mo bond is bridged by a SPh group and one MoFe 2 face is bridged by a v-H group. Each Fe atom has two terminal carbonyls and one CO group bridges the Fe-Fe bond.
Introduction
The chemistry of transition-metal main-group clusters has undergone rapid developments in recent years [1] . The synthetic strategy of incorporating single atom main group element ligands in transition metal clusters, with a view of stabilising the cluster bonding network and hence facilitating cluster growth reactions, is now well established [2] . In general, the dinuclear compounds Fe 2 (CO) 6 (v-E) 2 , and the trinuclear compounds Fe 3 (CO) 9 (v 3 -E) 2 (E=S, Se, Te; M= Fe, Ru, Os) have been employed extensively for this purpose [3] . Using Fe 3 (CO) 9 (v 3 -E) 2 as precursors, we have been able to synthesise, by thermolysis with Cp 2 Mo 2 (CO) 6 for 24 h and subsequent separation by column chromatography, the new class of mixed-metal heterochalcogen atom stabilised carbonyl clusters Cp 2 Mo 2 Fe 2 (CO) 7 (v 3 -E)(v 3 -E%) [4] . These compounds have served as convenient second generation starting materials for further cluster growth reactions. Recently we have examined the reactivity of Cp 2 Mo 2 Fe 2 (v 3 -Te) 2 (CO) 7 with PhN 3 and have obtained a dimolybdenum complex with v-NPh and v-Te ligands [5] . We have also been able to synthesise some oxo-bridged dimolybdenum complexes with v 2 -S and v 2 -Te ligands, from Cp 2 Mo 2 Fe 2 (v 3 -S)(v 3 -Te)(CO) 7 [6] .
Chemistry of bimetallic sulphido clusters continues to be the focus of considerable research activity due to their probable relevance to the chemistry underlying certain types of biological and industrial catalyses [7] . The FeMoCo cofactor of nitrogenase is one example of the many metal chalcogenide clusters in enzymes and proteins [8] . Sulphided clusters containing Mo and a group 8 metal, e.g. Fe, Co, Ni are also especially interesting as models for hydrodesulphurisation (HDS) catalysts.
Research into the synthesis, structure and properties of transition metal complexes of thiolate containing Scheme 1. ligands is expected to shed light on the structure and mechanism of action of thiolate containing metalloproteins such as Fe-S cluster and Ni -Fe hydrogenase. As an extension of our interest in the reactivity of the mixed-metal mixed-chalcogenide carbonyl clusters towards thiophenol, we report here on the reaction of Cp 2 Mo 2 Fe 2 (v 3 -S)(v 3 -Te)(CO) 7 with C 6 H 5 SH, and isolation of the first example of a mixed Fe/Mo mixedchalcogen complex containing a bridging thiolate group.
Results and discussion
When a benzene solution containing Cp 2 Mo 2 Fe 2 (v 3 -S)(v 3 -Te)(CO) 7 and C 6 H 5 SH was refluxed for 7 h, and subjected to chromatographic work-up on silicagel TLC plates using 50/50 (v/v) benzene/hexane mixture as eluent, a major red band was isolated. On repeated chromatography of this band using high performance TLC plates, two isomers (dark red 1a, 34. 3 5 can be envisaged to formally involve the replacement of two CO groups by a v-H and a v-SPh group, thus retaining the total cluster electron count. The reaction also produced several other compounds which were observed during chromatographic work-up, but they could not be characterised because of their insufficient yields.
To establish the structure of the new compound unequivocally, single crystal X-ray diffraction studies were undertaken. Dark red crystals of the compound 1a were grown from hexane/dichloromethane solvent mixture at − 5°C, and its structure was elucidated by single crystal X-ray diffraction studies. The molecular structure is depicted in Fig. 1 . The crystal data and details of measurement are given in Table 1 . Fractional atomic coordinates are given in Table 2 . Selected bond lengths and bond angles are listed in Table 3 .
The basic cluster geometry consists of a Mo 2 Fe 2 tetrahedron with one Mo 2 Fe face capped by a v 3 -Te atom and the other by a v 3 -S atom. Each Fe atom has two terminally bonded carbonyl groups and one CO group which bridges the Fe-Fe bond. The Mo-Mo (1a) . The atoms are drawn with 30% probability elipsoids. Ring hydrogen atoms are omitted for clarity. 
Although literature contains several examples of compounds containing the v-SR group bridging two metal atoms [9, 10, 12] , the compound Cp 2 Mo 2 Fe 2 (v 3 -S)(v 3 -Te)(v 2 -SPh)(v 3 -H)(CO) 5 represents the first example of a mixed-metal cluster containing a v-SR group supported by two different chalcogen atoms.
Experimental

General procedures
All reactions and other manipulations were carried out using standard Schlenk techniques under an inert atmosphere of argon. All solvents were dried and distilled immediately prior to use. Infrared spectra were recorded on a Nicolet Impact 400 FTIR spectrophotometer as dichloromethane solution in 0.1 mm pathlength NaCl cells. Elemental analyses were performed on a Carlo Erba automatic analyser.
1 H-and 125
Te-NMR spectra were recorded on a Varian VXR-300S Table 2 Atomic coordinates and B(eq) of non-hydrogen atoms for
Te ( (2) 2.486(3) Mo(1) -S (2) 2.6978(9) Mo(1) -Te (1) Mo (2) (1) 55.53(6) 55.95 (6) Fe (1) (2) 63.76(5) 63.98 (6) Mo (1) (1) 54.63(6) 59.71 (4) Fe (1) (1) Mo (1)
57.52(6) 57.53 (6) Fe ( chromatography on high performance TLC plates using 50/50 (v/v) benzene/hexane mixture as eluent. Thereby, two red compounds (1a and 1b) 
Crystallography
A dark-red block crystal of Cp 2 Mo 2 (H)Fe 2 -(CO) 5 (Te)(S)SPh, 1a was mounted on a glass fibre and sealed with epoxy glue. Data was collected on a Rigaku AFC5R diffractometer with graphite-monochromated Mo-K h radiation operating at 50 kV and 35 mA. Cell constants and an orientation matrix for data collection, obtained from 25 carefully centred reflections in the range 10.41B2 qB 21.42°, corresponded to a primitive monoclinic cell whose dimensions are given in Table 1 . On the basis of statistical analyses of intensity distributions and successful solution and refinement of the structure, the space group was determined to be P2 1 /c.
The data were collected at a temperature of 2391°C using the − 2q scan technique to a maximum 2q value of 50.0°. Omega scans of several intense reflections, made prior to data collection, had an average width at half-height of 0.27°with a take-off angle of 6.0°. Scans were made at a speed of 16.0°min−1 (in omega). The weak reflections (IB 10.0 (I)) were rescanned (maximum of four scans) and the counts were accumulated to ensure good counting statistics. Stationary background counts were recorded on each side of the reflection. The ratio of peak counting time to background counting time was 2:1.
Of the 4763 reflections which were collected, 4551 were unique. The intensities of three representative reflections that were measured after every 150 reflections remained constant throughout data collection indicating crystal and electronic stability (no decay correction was applied). The linear absorption coefficient for Mo-K h radiation is 36.02 cm −1. An empirical absorption correction based on azimuthal scans of several reflections was applied which resulted in transmission factors ranging from 0.68 to 1.00. The data were corrected for Lorentz and polarisation effects. 7 (140 mg, 0.177 mmol), C 6 H 5 SH (0.4 ml, 3.636 mmol) was added slowly with the help of a microsyringe. The solution was refluxed with constant stirring for 7 h. The reaction was closely monitored by TLC. The solution was filtered through Celite to remove insoluble material. After removal of the solvent from the filtrate, the residue was dissolved in dichloromethane and subjected to chromatographic work-up using silica gel TLC plates. The major red band that was isolated was again subjected to repeated The structure was solved by direct methods [13] . All non-hydrogen atoms were refined anisotropically. The hydride in the cluster was located from the difference map by using only the low-angle data. Its position was then fixed. The remaining hydrogen atoms were included in their idealised positions with C -H set at 0.95 Å and with their isotropic thermal parameters set at 1.2 times that of the atom to which they were attached. The final cycle of full-matrix least-squares refinement [14] was based on 2911 observed reflections (I\ 3.00 (I)) and 298 variable parameters and converged (largest parameter shift was 0.001 times its esd) with unweighted and weighted agreement factors of R= , respectively. Neutral atom scattering factors were taken from Cromer and Waber [16] . Anomalous dispersion effects were included in F calc [17] , the values for Df % and Df %% were those of Creagh and McAuley [18] . All calculations were performed using the TEXSAN [19] crystallographic software package of Molecular Structure Corporation.
